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Introduction:   
The research of existing and the development of new 
trans-tibial socket concepts are on the agenda of most 
researchers and clinicians in this field. However, the 
understanding of the mechanisms contributing to a 
“good fit” concept is hampered by the complexity of 
soft tissue behaviour as the load transferring medium 
within the socket. There is also a lack of consensus on 
the description of a good fit. There is no doubt that 
advances in relation to fitting techniques have been 
made, but to what extent those advances contribute to 
enhanced quality of fit is uncertain.  
 
The paper by Klasson (1995) “Appreciation of 
prosthetic socket fitting from basic engineering 
principles” may be used as a framework to establish and 
to confirm scientifically a number of “ideal” socket fit 
criteria. This paper describes the most likely load 
transfer elements available within the soft tissues, the 
“ideal” pressure distribution over a selected bony area to 
avoid or minimise local peak pressures and the value of 
surface and volume matching. The following socket fit 
criteria were suggested:  
- A “stiff” coupling between the skeleton and the 
prosthesis. (stiff = minimal movement with varied 
loading conditions) 
- No tissue damage. 
- Minimum discomfort. 
Implementation techniques: 
- Surface matching. 
- Volume matching. 
 
Method: 
Two prostheses, one hands-on concept (PTB) and one 
hands-off concept (ICEcast/ICEX) were produced for a 
single subject. The validated Tekscan™ pressure 
measurement system, comprising four 9810 prosthetic 
sensor arrays was used to record and analyse the 
dynamic stump/socket interface pressure data for the 
hands-on and hands-off prosthetic socket concepts 
during gait. Force platforms and motion capturing 
equipment were used to record simultaneously kinetic 
and kinematic data. In-situ equilibration and calibration 
of the pressure measurement system was performed 
using the equipment and protocol developed and 
described by Buis and Convery (1997). Data results 
were exported to a mathematical software program for 
data manipulation and visualisation. An interactive 
computer model was designed to visualise the combined 
pressure distribution, kinematic and kinetic data results. 
(Fig 1) 
 
 
 
  
 
 
 
 
 
 
 
 
 
Results: 
No significant difference was found in the recorded 
ground reaction force (GRF) data for both socket 
concepts. The pressure distributions monitored within 
the PTB socket show the following: 
- relatively high pressures on areas to which, according 
the rectification protocol, load should be transferred.                               
- a considerable pressure (> 100 kPa) on areas where 
local reliefs were made according the rectification 
protocol (fibular head, end of tibia). 
- a clear ring of pressure at mid socket level.  
- no high pressure levels were found at the patellar 
indentation, although a considerable rectification was 
performed.  
The pressure distributions monitored within the 
ICEcast/ICEX socket show the following: 
- a more uniform pressure distribution compared to the 
hands-on socket. 
- fewer and lower peak pressure areas as compared 
with the hands-on concept 
 
Conclusion: 
The hands-off concept (ICEX) produces a more uniform 
pressure distribution with lower and fewer peak 
pressures compared with that of the hands-on concept 
for the tested subject.  
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